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The Case for High-Quality CTE 


By James R. Stone III 

A fter years of languishing as the program for someone 
else's child, career and technical education (CTE) has 
been rediscovered by federal, state, and local policy¬ 
makers. This renewed interest comes at a time when 
federal policy, beginning with the 1983 report A Nation at Risk, has 
had the effect of turning high school into the new middle school—a 
point in the education pipeline with no intrinsic value other than 
preparation for the next level of education, presumably college. This 
is unfortunate, especially for the sizable percentage of youth who 
will neither graduate from high school nor successfully matriculate 
into and complete formal postsecondary education. 

A Nation at Risk has been followed by more than 30 years of 
claims that the American education system is failing its children. 
Ironically, the generation of children put at risk by "a rising tide 
of mediocrity" (as boldly trumpeted in the report) 1 moved into 
the labor market in the 1990s and helped generate the longest 
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sustained economic boom in our history. And the report’s con¬ 
cerns about our economic competitiveness arose in the context 
of fears about Japanese and German companies outperforming 
American companies, due in large part to the superior quality of 
their education systems. Today, those concerns typically reflect 
competition from China as well as other countries where workers 
are paid little and have little voice. I don’t think too many Ameri¬ 
cans would trade our education system for theirs. 

Nonetheless, assumptions about the demise of U.S. economic 
competitiveness remain connected to education. The U.S. econ¬ 
omy, in 2009, did lose its spot as the most competitive in the world, 
and it has continued to fall in rank ever since. However, the factors 
identified with this decline have little to do with education. 
Although education is a contributing factor, more relevant factors 
include labor-employer relations, flexibility of wage determina¬ 
tion, the participation of women in the workforce, infrastructure 
issues, and worker health. 2 

Despite evidence to the contrary, global competitiveness argu¬ 
ments continue to be used as a means of promoting a strictly 
academic curriculum in high school—one designed solely to 
prepare students to pursue a four-year college degree—as the best 
and only educational option. This college-for-all mentality has 
had the pernicious effect of diminishing the presence of high 
school CTE.* 

*For more about the college-for-all mentality, see "Beyond One-Size-Fits-AII College 
Dreams" in the Fall 2010 issue of American Educator, available at www.aft.org/pdfs/ 
americaneducator/fall2010/Rosenbaum.pdf. 
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The Emerging Labor Market: 

The Raison d'Etre for CTE 

Career and technical education is the part of American high 
school that provides the link between the needs of the labor mar¬ 
ket and the needs of young people to be fully prepared to move 
into the workforce or continue their career-focused education and 
training beyond high school. Concerns about howto strengthen 
our economy, as well as complaints from employers that too many 
students graduate from college without the knowledge and skills 
needed to fill jobs, have sparked a renewed interest in CTE. 

CTE repeatedly surfaces in discussions of “college and career 
readiness”—a phrase, much in use these days, that implies “col¬ 
lege ready" and "career ready" are one and the same. The evidence 
contradicts the rhetoric, however. Both testing and labor-market 
experts argue that being prepared for college is not the same as 
being prepared for a successful transition into 
the workforce. 3 Indeed, conflating college readi¬ 
ness and career readiness fails to accommodate 
the varied nature of the workplace and the dif¬ 
ferent kinds of academic preparation required 
for successful entry. Put another way, the math¬ 
ematics skills required for entry into an engi¬ 
neering career pathway are different from those 
required for a social services career pathway or 
a business career pathway. 

Despite the rhetoric around college and 
career readiness, there is general consensus that 
equipping all young people with the knowledge 
and skills to become productive adults is the 
implicit goal of public education. CTE, with its 
emphasis on providing the background knowl¬ 
edge and tangible skills crucial to career prepara¬ 
tion, is now recognized as opening multiple 
pathways to reach that goal. Pathways will differ, 
of course, for each student, but all pathways 
should facilitate the ultimate transition into the 
labor market. 

Keeping Tabs on the Labor Market 

Over the next 10 years, between one-quarter and slightly more 
than one-third of expected job openings will require at least a 
four-year university degree for initial entry. At the opposite end 
of the spectrum, between 36 percent and 59 percent of job open¬ 
ings will require only a high school credential. The remainder of 
expected openings will require some level of postsecondary edu¬ 
cation, such as a community college degree, a diploma, a certifi¬ 
cate, or another form of formal or nonformal education or 
training. 4 This part of the labor market is often referred to as 
“middle-skill occupations," and many provide robust career pos¬ 
sibilities (e.g., registered nurses, apprenticeships, advanced 
manufacturing jobs, and technicians of various kinds). 5 For the 
many youth who do not envision a traditional four-year college 
experience, middle-skill occupations represent viable career 
pathways. 

Areas of job growth also reflect trends in technology. 6 Histori¬ 
cally, technology has eliminated the need for some jobs, while 
also creating new jobs requiring different kinds of skills. This may 
soon change, however, now that machines are increasingly able 


to do work that once required human intervention. From self¬ 
checkout systems in grocery stores to self-piloting drones to the 
ATM card, advances in technology are removing the human ele¬ 
ment from certain types of work. 7 

Despite this uneasiness about the impact of new technology 
on jobs, there is general agreement on the importance of certain 
skills in the emerging labor market. My colleague Morgan Lewis 
and I have defined these skills as the occupational expression of 
academic learning: academic skills sufficient to enter related, 
formal postsecondary education (without the need for remedia¬ 
tion) and employment training pathways (e.g., apprenticeships); 
occupational or generalizable employability skills; and technical 
skills. 8 We believe that each domain of knowledge and skills must 
be part of a world-class curriculum to prepare youth for careers 
and continuing education beyond high school. 


The Academic Skills Employers Seek 

The workplace requires varying levels of knowledge of mathemat¬ 
ics, science, and literacy beyond those necessary for successful 
high school completion. For example, oral literacy skills are con¬ 
sidered paramount for students pursuing business careers, 9 and 
potential engineers and workers in advanced manufacturing will 
most certainly require higher levels of math skills than those pur¬ 
suing careers in the arts. 

Despite the recognized variability, we need to identify a base¬ 
line or benchmark that will define what skills all future workforce 
participants will need to master—and in recent years, there have 
been efforts toward that end. In the early 1990s, a report by the 
Secretary’s Commission on Achieving Necessary Skills (SCANS) 
listed academic skills in reading, writing, arithmetic/mathemat¬ 
ics, listening, and speaking as basic skills that all workers need. 10 
In 1999, the Conference Board (an independent group that 
provides economic data and research) determined that prose 
and informational literacy are critical for all workers. 11 In 2002, 
the Partnership for 21st Century Skills presented a literacy 
framework for information and communication technologies 
for all workers. 12 
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Similarly, ACT has defined career readiness in terms of a cut 
score on its widely used college-readiness exam. For example, the 
organization states that a score of 22 for math is necessary for col¬ 
lege and career readiness. 13 Recent research, however, shows that 
students can achieve an ACT score of 22 by mastering only middle 
school math, Algebra I, and a few concepts from geometry. 14 

The National Center on Education and the Economy analyzed 
the math requirements for first-year community college students 
and found only one program that required Algebra II; most relied 
heavily on math learned in middle school, especially arithmetic, 
ratios, proportions, expressions, and simple equations. In this 
same study, the authors found that the reading skills students 
needed to succeed in community college were at the 11th- and 
12th-grade levels. 15 

While mathematics has received much attention, it is clear 
from this report that reading is indeed fundamental. The poor 
reading and communication skills that characterize today’s high 
school graduates may explain the difficulty young people face in 
gaining traction in the labor market—a problem more pro¬ 
nounced for young men, who lag behind their female counter¬ 
parts in reading and communication skills. 16 
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The Occupational Skills Employers Seek 

Beyond cognitive skills, employers look for employees with a 
broad set of traits and skills that fall roughly into two groups. The 
first concerns employability or work readiness. These skills are 
necessary for obtaining and holding a job and succeeding in the 
workplace. From the simple ability to communicate with a poten¬ 
tial employer to navigating relationship challenges in the work¬ 
place, such skills are often the most highly ranked in employer 
surveys. 

Many colleges, however, do not ensure that students acquire 
these skills. One survey of employers, for example, found that 
recent college graduates lack basic workplace proficiencies like 
adaptability, communication skills, and the ability to work in 
groups and solve complex problems. 17 The National Association 
of Manufacturers reports that its members are most in need of 
employees with strong basic employability skills (such as timeli¬ 


ness and work ethic) and strong technical, team, literacy, and 
computer skills. 18 

A second group of skills can be classified as character traits. 19 
Drawing on research from economics, psychology, neurobiol¬ 
ogy, and other fields, the argument follows that noncognitive 
skills, such as persistence, dependability, self-control, curiosity, 
conscientiousness, grit, and self-confidence, maybe more cru¬ 
cial than sheer brainpower to achieving success in the work¬ 
place, college, and life. 

The combination of these various employability and noncogni¬ 
tive skills may be partially developed in traditional classrooms, 
especially through project-based learning. But learning in non¬ 
classroom settings, such as work-based learning and out-of¬ 
classroom experiences, may better help students develop these 
skills—and engage those who need to see a more concrete con¬ 
nection between schoolwork and their aspirations but cannot find 
it in the conventional academic curriculum. 

The Technical Skills Employers Seek 

Acquiring skills unique to different work environments enhances 
employability. In certain fields, the most powerful signal of an 
individual’s career readiness is an industry-recognized credential. 
Beyond educational credentials, industry-recognized credentials 
indicate to the labor market that an individual possesses a specific 
set of skills desired by an employer. 

A systems approach to robust career pathways would nest 
industry-recognized credentials in traditional academic degrees, 
providing for a series of stackable credentials that offer individu¬ 
als a variety of pathways to future success. Pathways built on 
stackable credentials are showing up in manufacturing and 
energy, 20 and states such as Ohio and Pennsylvania have estab¬ 
lished credential-based pathways that can begin with appren¬ 
ticeships or industry-based training and lead to applied 
baccalaureate degrees. 21 These credentials are milestones that 
mark the developmental growth of an individual, from general 
work-readiness credentials (e.g., ACT’s National Career Readi¬ 
ness Certificate) to credentials for mastering entry-level and 
more advanced skills. 

Understanding CTE's "Fit" in Education Today 

To understand how CTE fits into American education today, one 
needs to look at its history. The CTE programs that currently exist 
are the culmination of multiple streams of education philosophy, 
some of which date back to colonial America. 

Historically in this country, preparing young people to assume 
roles as productive adults began with apprenticeships. These 
programs were often targeted to children of the poor, usually to 
ensure they would develop what today we call "labor-market 
skills.” It is well known that, as a boy of 12, Benjamin Franklin was 
a printer’s apprentice. Less well known is that other historical 
figures were also apprentices, such as Alexander Hamilton, who 
apprenticed as a mercantile clerk, Paul Revere, who apprenticed 
as a silver smith, and many others. While apprenticeships survive 
today, they produce relatively few skilled workers. Often, appren¬ 
ticeships are available only to adults and are limited to specific 
craft industries, such as construction and manufacturing. How¬ 
ever, apprenticeships can be established in almost any area if an 
employer or union seeks to sponsor them. 


6 AMERICAN EDUCATOR | FALL 2014 








A second stream of education philosophy influencing today's 
CTE was the manual training movement. It was based on the 
belief that intellectual learning was best supported with hands-on 
learning, a philosophy of John Dewey himself. The movement led 
to what was once known as industrial arts classes in American 
middle and high schools. These classes morphed into technology 
education classes over time. While vocational in some aspects, 
the curriculum was less directly connected to specific labor- 
market needs, in contrast to traditional vocational education. 

CTE in today’s schools originates from the 1862 Morrill Land- 
Grant Colleges Act, which inserted the federal government into 
the provision of technical education for young men to learn the 
practical agricultural and mechanical arts while also devoting 
time to “the higher graces” of classical studies, as the author of 
the act, Congressman Justin Morrill, put it. 

It is also useful to know the context of the time to understand 
the further evolution of vocational education. The 1917 Smith- 
Hughes Act introduced the idea that the federal 
government has a role to play in secondary 
education. The act was passed during a time 
when scientific principles were being applied 
to social sciences and when social efficiency 
was the operational paradigm paralleling the 
rise of scientific management (a la Frederick 
Taylor) in the ever-expanding manufacturing 
economy. In contrast to Dewey, education 
leaders like David Snedden, Charles Prosser, 
and John Franklin Bobbitt argued that schools 
should assign children to specialized curricular 
tracks on the basis of assessments of their intel¬ 
lectual abilities (tests), which, they thought, 
would predict an individual's ultimate destiny 
in life. To determine students' appropriate 
tracks, one only needed to know their ultimate 
destinies—that is, the few should be educated 
for leadership and the others prepared to be “fit 
for useful employment.” 22 

The social efficiency approach to vocational education was 
uncontested through numerous amendments to the Smith- 
Hughes Act until the 1950s. In 1957, however, the Soviet Union 
launched Sputnik, which in turn led to our first STEM (science, 
technology, engineering, and mathematics) crisis and triggered 
a federal response, the National Defense Education Act (NDEA), 
whose authors argued that our public schools and colleges were 
doing an inadequate job teaching math and science. 

There are other striking parallels to the past, such as the myo¬ 
pic focus on testing, but most germane to this conversation is 
the pushback that came in the 1960s and the years that followed. 
In 1962, four years after the passage of the NDEA, the business 
community expressed concern about the overemphasis on sci¬ 
ence to the detriment of other aspects of public education, such 
as preparing youth to become productive workers in the labor 
market, generating economic growth. An advisory panel 
reported these concerns to President Kennedy, which led to the 
1963 Vocational Education Act, the largest single federal invest¬ 
ment in high school in U.S. history. This law expanded both the 
breadth of vocational education through a substantial increase 
in funding and its reach to a wider range of students through the 


expansion of program offerings (e.g., distributive education and 
occupational home economics). 

However, subsequent amendments in 1968 that emphasized 
a focus on the “hard to reach and the hard to teach," 23 along with 
a requirement to create new programs for the disadvantaged— 
while well-intentioned—had the effect of shifting the focus of 
vocational education toward youth who traditionally did not do 
well in school. While not the only factor, one could argue that this 
contributed to a public perception of vocational education as 
something less than desirable for mainstream students. 

In the 1970s and 1980s, as the country saw its position in the 
global marketplace slipping, Congress again looked to strengthen 
vocational education as a way to bolster worker preparation and 
economic activity. In 1976, amendments focused on gender equal¬ 
ity in a half-hearted attempt to attract female students, long under¬ 
represented in such programs. And in 1984, Congress passed the 
Carl D. Perkins Vocational Education Act, named after a congress¬ 


man who was a longtime champion of vocational education. The 
Perkins Act further amended the 1963 Vocational Education Act 
and emphasized improving the skills of the labor market. 

In 1990, Congress passed a more extensive revision of the voca¬ 
tional legislation. Influenced by a growing criticism of American 
education (e.g., A Nation at Risk), the revised Perkins Act intro¬ 
duced new requirements for curriculum integration, articulation 
between secondary and postsecondary CTE programs (Tech-Prep), 
and greater business and industry involvement in CTE. This was a 
dramatic departure from the historic approach to CTE as a narrowly 
focused employment-preparation program. Instead, the revised 
law emphasized CTE’s connection to academic education and 
learning beyond high school and recognized it as necessary to 
prepare the workforce of the future. This act defined CTE as part of 
an integrated system that included: 

• Horizontal integration of academic and occupational educa¬ 
tion within high schools; 

• Vertical integration between secondary and postsecondary 
education programs; and 

• Strong connections, in the form of partnerships, with business 
and industry. 
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Despite the potential of CTE to contribute to the nation's 
economy and to individual development, and despite the 
important role of CTE in college and career readiness, enroll¬ 
ments in CTE have declined in the past 20 years. While about 
85 percent of all high school students take at least one CTE 
course, less than 20 percent take enough courses to be consid¬ 
ered "concentrators" in CTE. 24 Within this decline, some pro¬ 
gram areas—such as healthcare, communications and design, 
and culinary arts—have shown increases in enrollment, but 
overall, fewer high school students are accessing CTE course- 
work today. One could make the argument that increased 
requirements for academic course-taking have squeezed out 
the curriculum space necessary for CTE courses. 

Today's Approach to CTE 

Many policymakers are striving to ensure that all students (1) 
graduate from high school, and (2) do so with the skills neces¬ 
sary to be "college and career ready.” Hence, a major bipartisan 
focus of federal funding for career and technical education is 
for schools to work with parents, students, and postsecondary 
institutions to create coherent career preparation pathways. 
These are most often referred to as Programs of Study, or POS. 
Under the 2006 Perkins reauthorization, all school districts that 
receive Perkins funding must offer POS that: 

1. Incorporate secondary education and postsecondary educa¬ 
tion elements. 

2. Include coherent and rigorous content aligned with challeng¬ 
ing academic standards and relevant career and technical 
content in a coordinated, nonduplicative progression of 
courses that align secondary education with postsecondary 
education. 

3. Offer opportunities, where appropriate, for secondary educa¬ 
tion students to gain postsecondary education credits through 
dual or concurrent enrollment programs or other means. 

4. Lead to an industry-recognized credential or certificate at the 
postsecondary level or an associate's or bachelor's degree. 

A successful career pathway system that serves the needs of 
many, if not all, students requires supportive state policies and 
a well-articulated system. Such a system must bring together 
key institutions in effective partnerships grounded in extensive 
and intensive career development staffed by knowledgeable 
and effective educators who teach a world-class technical cur¬ 
riculum. If we assume the Common Core State Standards will 
continue to shape the traditional core academic subjects, what 
is the role of career and technical education curriculum in 
preparing youth for careers and continued learning beyond 
high school? 

Public education’s response to this conceptualization of col¬ 
lege and career readiness has been the development of the 
career clusters and career pathways framework, led by the 
National Association of State Directors of Career Technical 
Education Consortium. This framework identifies the course- 
work necessary to support each career cluster and pathway. 25 
What is missing from the framework—and many other course- 
based frameworks—is an explicit focus on the noncognitive 
employability skills and, often, the technical skills necessary 
for successful transitions to careers and college. 


Delivering CTE in Today's High Schools 

American secondary education is delivered through traditional 
comprehensive high schools, regional career-tech centers, and 
special-focus high schools. Within these delivery systems, approx¬ 
imately 94 percent of traditional high schools offer some CTE, 100 
percent of the regional centers do so (as one might expect), and 
55 percent of specialty high schools do so. 26 

The majority of adolescents attend regular or traditional high 
schools in the United States. These schools offer a broad array 
of programming in academics, the arts, and CTE (for examples 
of such programs in New York City, see the article on page 30). 
Then there are regional centers, which increasingly blend aca¬ 
demics and technical education in ways that offer students clear 
pathways to meaningful work and continued education. Success¬ 
ful models are full day and feature academic specialists who may 
directly teach academic content where appropriate or work with 
technical educators to embed academics into technical lessons. 
The successes of schools like Blackstone Valley Regional Voca¬ 
tional Technical High School in Massachusetts provide evidence 
of the power of this approach. 

Shared-time centers achieve similar ends. For example, Cass 
Career Center is a regional technical center that serves 12 tradi¬ 
tional high schools in Harrisonville, Missouri. At Cass, content 
specialists in mathematics and English teach academic content 
in the technical classes. To develop this academic content, the 
content specialists at Cass meet with their counterparts in the 12 
high schools and work with these instructors to develop a separate 
curriculum that Cass content specialists can fit into its technical 
curriculum. The CTE teachers at Cass then reinforce the academic 
content in their technical classes. Technical teachers partner in 
the delivery of the academic instruction by reinforcing academic 
skills. Although variability existed among the schools’ technical 
programs, the center’s one-year evaluations in English and math¬ 
ematics showed that integrated instruction was having a positive 
impact in measures of academic learning. 27 

Structuring CTE within High Schools 

High-quality CTE should employ three pedagogical strategies: 
classroom instruction, work-based learning, and career and tech¬ 
nical student organizations. 28 It should also make professional 
development a priority. 

Classroom Instruction. In the classroom, CTE teachers should 
emphasize contextual learning that teaches students how to apply 
academic content in a real-world context (for instance, how elec¬ 
tricians use algebra to solve job-related problems). According to 
a report published in 2010 by the National Research Center for 
Career and Technical Education (NRCCTE) Curriculum Integra¬ 
tion Workgroup, the integration of curriculum in CTE should 
support the understanding of academic and technical content. 
As the authors note, "rigor resides in combining CTE and aca¬ 
demic skills as applied to real-world problems." 29 

The NRCCTE has conducted a series of experimental studies of 
curriculum integration where teams of CTE and academic teachers 
enhanced existing CTE curriculum to emphasize the underlying 
academics. The initial study, Math-in-CTE, was the largest and most 
robust. Researchers working with teams of math and CTE teachers 
created an enhanced CTE math curriculum and introduced a 
seven-element pedagogic framework taught by the CTE teacher. 
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The curriculum and framework were implemented over the course 
of an academic year in auto technology, health, agriculture, infor¬ 
mation technology, and business and marketing classrooms. 30 

Even though the experimental students received an average of 
only 20 hours of enhanced math instruction taught by the CTE 
teachers, these lessons produced a significant effect. The experi¬ 
mental students scored 9 percent higher than the control students 
on the TerraNova posttest, a standardized test of basic math and 
English skills, and 8 percent higher on Accuplacer, a placement test 
for students enrolling in community college. They also scored 
higher on WorkKeys, ACT’s career-readiness test, but the difference 
was not statistically significant. 

The 20 hours of enhanced math represented just 11 percent of 
a one-hour class taught for the typical 180 days of a school year. And 
not all of this time was spent on math, because the math was taught 
in the workplace context in which it naturally occurred. 

Similar results were found in the next study, Authentic Literacy 
in CTE, but analyses of test data from the final 
study in this series, which focused on science, 
showed that science integration works differ¬ 
ently from math and literacy integration. 

Overall, the treatment had no significant 
impact on students' science achievement. 

When the researchers disaggregated the data 
by quartiles based on pretest scores, however, 
they had an interesting finding: the effects of 
the treatment were inconsistent across levels 
of pretest science achievement. That is, the 
treatment had no effect on posttest science 
achievement for the lowest-ability students, 
but it had a substantial positive effect for 
higher-ability students. 31 

Work-Based Learning. Beyond the class- 
room, high-quality CTE programs must 
actively involve employers in the training and 
education of youth, a strategy called work-based learning. The 
Organization for Economic Cooperation and Development report 
Learning for Jobs and the Harvard University report Pathways to 
Prosperity describe such involvement as a necessary part of prepar¬ 
ing youth for successful adulthood. 32 

Such work-based learning has the potential to build the kinds 
of skills and behaviors that research is increasingly showing are 
critical to success in many contexts, including the workplace and 
college, ft is quite clear that learning within a community of profes¬ 
sional practice provides students unparalleled opportunities to 
learn the adult behaviors necessary to succeed in today’s workplace 
and develop the five key skills identified in the SCANS report men¬ 
tioned earlier—the ability to productively use resources, work with 
others, acquire and use data, understand complex inter-relation¬ 
ships, and work with a variety of technologies 33 —competencies not 
easily developed in typical high school classrooms. 

To see that work-based learning matters, one only has to look at 
international comparisons. We know our students do not do well 
in international comparisons of academic performance.* It is 

*For more on international comparisons, see "Soaring Systems: High Flyers All Have 
Equitable Funding, Shared Curriculum, and Quality Teaching" in the Winter 
2010-2011 issue of American Educator, available at www.aft.org/pdfs/ 
americaneducator/winterlOl 1/DarlingHammond.pdf. 


less known, however, that intensive CTE, which includes work- 
based learning, positively affects key measures of school perfor¬ 
mance, including attendance rates, high school graduation, and 
college attendance. 34 In addition, numerous studies show that 
students who participate in high school work-based learning have 
improved reading scores, enroll in postsecondary education at 
levels on par with similar students, and have improved postsecond¬ 
ary achievement. 35 

Career and Technical Student Organizations. In addition to 
a strong work-based learning component, almost all successful 
CTE programs have an active student organization. Career and 
Technical Student Organizations (CTSOs) are cocurricular, with 
some activities taking place during regular classes and others 
outside of school hours. Because of their integration of rigorous 
academic and technical content and their focus on career prepa¬ 
ration, CTSOs complement many elements of the Programs of 
Study required under the 2006 reauthorization of the Perkins Act. 


At least nine CTSOs are recognized at the secondary level by 
the U.S. Department of Education, serving more than 2 million 
students in a variety of programs, such as agriculture, skilled 
trades, business, health, and information technology. 36 CTSOs 
have been a part of CTE since the passage of the Smith-Hughes 
Act of 1917. Over the course of the last 90 years, CTSOs have devel¬ 
oped numerous activities—such as skills contests, community 
service, and leadership development—to improve their members' 
leadership skills, career and technical knowledge and skills, per¬ 
sonal characteristics, and employability skills. CTSOs exist within 
CTE high school programs and are facilitated by a teacher-adviser. 
Through chapter activities such as running for office, officer train¬ 
ing, competitions, and service learning, CTSOs provide students 
with individual and cooperative activities designed to expand 
leadership and job-related skills in their fields. 37 

Students also learn skills related to specific occupations and 
develop their technical literacy through exposure to the general 
concepts of their chosen fields. Some of the positive experiences 
identified by CTSO members involve teamwork, decision making, 
competition, leadership, community awareness, career aware¬ 
ness, and personal and social development. 38 A national study by 
the NRCCTE found that, compared with comparable students not 
enrolled in CTSOs, CTSO participants reported higher academic 
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motivation, academic engagement, career self-efficacy, and col¬ 
lege aspirations. 39 

Professional Development. Extensive and ongoing profes¬ 
sional development is an important component of delivering 
world-class curricula. The NRCCTE’s research on math and lit¬ 
eracy integration found that CTE teachers were able to teach 
embedded academics but faced a steep learning curve in doing 
so. This is because many CTE teachers have strong technical 
expertise but do not have the teaching backgrounds to deliver 
academic course content without the necessary training and 
support. Not surprisingly, the more exposure CTE teachers had 
to high-quality professional development, the better their stu¬ 
dents performed. 40 

Drawing from the several overlapping definitions of college 
and career readiness, it seems reasonable to define a world-class 


curriculum for occupational education as one that ensures stu¬ 
dents can continue learning beyond high school, acquire the 
noncognitive work-readiness skills employers demand, and 
develop specific technical skills that lead to real job opportuni¬ 
ties—especially for the majority of youth who will not acquire a 
formal two- or four-year college degree. 

The NRCCTE’s work on curriculum integration suggests the 
following are important principles to facilitating integrated, con¬ 
textual teaching—embedding academic content into technical 
courses—and are part of what CTE teachers should strive to do: 41 

1. Develop and sustain a community of practice among teachers. 
Unlike other approaches, the communities of practice formed 
in the NRCCTE’s professional development models are cen¬ 
tered around the occupational context of the programs, tran¬ 
scend schools and school districts, and include technical and 
academic teachers. 

2. Understand that academics offer essential workplace knowl¬ 
edge and skills. A linear equation is simply a tool, like a torque 
wrench; both are useful in the workplace. 

3. Maximize the academics in the occupational curriculum. The 
NRCCTE has operationalized this as teaching and reteaching 


the underlying academic knowledge and skills when they arise 
in the technical curriculum. 

4. Recognize that teachers in the occupationally oriented courses 
are not academic teachers but teachers of academics in context 
(e.g., a business teacher teaches writing in the context of creat¬ 
ing business plans). 

High-Quality CTE Models 

In addition to the work of the NRCCTE, several other organiza¬ 
tions have created and implemented versions of high-quality CTE, 
and several influential organizations and universities have issued 
white papers detailing the elements they believe are essential for 
such a program. 

For example, the Southern Regional Education Board's High 
Schools That Work model is developing a series of 
course sequences with a focus on advanced tech¬ 
nical programs, including aerospace engineering, 
advanced manufacturing, informatics, food and 
nutritional science, automated materials joining 
(which is a high-tech version of welding), and 
clean energy technology.* These four-course 
sequences are designed to blend learning in math¬ 
ematics, science, literacy, and technical areas, with 
a focus on strengthening the habits of mind and 
behaviors necessary for success in both careers 
and further education. In a very real sense, these 
are Advanced Placement-quality courses for stu¬ 
dents who are technically inclined. These pro¬ 
grams share a common set of features, including 
application-based learning of essential academics; 
a technical curriculum mapped to the Common 
Core State Standards; authentic, project-based 
curricula; and professional development focused 
on curriculum integration, project-based learning, 
and teaching to rigorous standards. 

The National Academy Foundation (NAF) has 
also created a model for high-quality CTE in the form of acad¬ 
emies, which operate primarily in urban public school districts 
but are also in suburban and rural communities. 4 These acad¬ 
emies are organized around one of five career themes—finance, 
hospitality and tourism, information technology, health sci¬ 
ences, and engineering. In addition to core academic courses, 
students take industry-specific classes related to these themes 
and participate in work-based learning activities to put their 
lessons into action. The NAF’s academy framework is based on 
these core principles: 

• Personalized learning environments; 

• Academic engagement of all students; 

• Empowered educators; 

• Accountable leaders; 

• Engaged communities and youth; and 

• An integrated system of high standards, curriculum, instruc¬ 
tion, assessment, and supports. 

*For more about High Schools That Work, see www.sreb.org/page/1078/high_ 
schools_that_work.html. 

Tor more about the National Academy Foundation, see www.naf.org/naf-academies. 
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To become a NAF academy requires substantial commitment 
on the part of the school district and teachers to hold themselves 
and their students to high standards, to participate in ongoing 
professional development, and to adhere to the NAF curriculum, 
among other rigorous requirements designed to ensure high qual¬ 
ity. These include: 

• Cross-disciplinary teaching strategies; 

• Strong links to industry standards and practices; 

• Course objectives that have been validated by industry experts 
and academy teachers; 

• An emphasis on NAF academy teachers working with aca¬ 
demic counterparts; 

• A project-based learning approach; and 

• Professional development. 

As a final example, California’s Linked Learning initiative, sup¬ 
ported by the James Irvine Foundation, is an effort focused on 
developing career pathways that incorporate challenging academ¬ 
ics, demanding technical content, work-based learning, and sup¬ 
port services. 111 Linked Learning shares many characteristics of other 
programs, including ties to academic and industry standards, a 
focus on college and career readiness, teacher collaboration, cur¬ 
riculum alignment, and problem- or project-based learning. This 
model emphasizes work-based learning that is designed to link 
rigorous academics with real-world professions, with an emphasis 
on the transition to college. Student support services, like individual 
counseling and supplemental instruction in math and reading, are 
a unique component of the Linked Learning approach. 

N o one can predict the future, especially long-term 
labor market needs. To ensure that all youth have the 
opportunity to be successful adults, public education 
must do more than ensure high school graduates can 
pass tests. Clearly, there are many pathways to future success. 
Some involve traditional college pathways, but many others 
involve alternate but equally rigorous pathways through appren¬ 
ticeships, community college programs, the military, unions, and 
industry-based training. 

These pathways must begin with high-quality career and tech¬ 
nical education. Beyond the research shared here, many national 
organizations have offered policy or advocacy papers in support 
of a renewed focus on CTE. For example, the College Board and 
the Georgetown Law Center on Poverty, Inequality, and Public 
Policy issued a paper in 2013, The Promise of High-Quality Career 
and Technical Education , 42 in which they list a number of charac¬ 
teristics necessary to support high-quality CTE and identify a 
number of promising models and practices. 

In addition, the National Association of State Directors of 
Career Technical Education Consortium has issued several papers 
addressing the topic, including The State of Career Technical Edu¬ 
cation, a recent study of how well states are aligning with the 
Common Career Technical Core, a framework it suggests is neces¬ 
sary for high-quality CTE. 43 And the United Federation of Teach¬ 
ers, in conjunction with the Albert Shanker Institute, rolled out a 
draft position paper, A Quality Education for All: A Career and 

^For more about the Linked Learning model, see www.irvine.org/grantmaking/ 
our-programs/youth/linked-learning. 


Technical Education Policy Agenda, during a national CTE confer¬ 
ence that included experts from industry, education, and unions. 44 
The paper calls for a policy agenda to ensure that all students have 
access to a high-quality career and technical education. 

These organizations, and others too numerous to list here, have 
come to the conclusion that limiting educational options in high 
school does not serve the majority of American youth well. □ 

Endnotes 

1. National Commission on Excellence in Education, A Nation at Risk: The Imperative of 
Educational Reform (Washington, DC: U.S. Department of Education, 1983). 

2. Klaus Schwab and Xavier Sala-i-Martin, The Global Competitiveness Report 2009-2010 
(Geneva: World Economic Forum, 2009). See subsequent years of this report for the most 
current rankings. 

3. Paul E. Barton, High School Reform and Work: Facing Labor Market Realities (Princeton, NJ: 
ETS, 2006); Peter Cappelli, "Schools of Dreams: More Education Is Not an Economic Elixir," 
Issues in Science and Technology 24, no. 4 (Summer 2008): 59-64; and Peter Cappelli, Why 
Good People Can't Get Jobs: The Skills Gap and What Companies Can Do About It 
(Philadelphia: Wharton Digital Press, 2012). 

4. Anthony P. Carnevale, Nicole Smith, and Jeff Strohl, Help Wanted: Projections of Jobs and 
Education Requirements through 2018 (Washington, DC: Georgetown University Center on 
Education and the Workforce, 2010); and Bureau of Labor Statistics, "Employment Projections, 
2012-2022," news release, December 19, 2013, www.bls.gov/news.release/ecopro.toc.htm. 

5. Harry J. Holzer and Robert I. Lerman, America's Forgotten Middle-Skill Jobs: Education and 
Training Requirements in the Next Decade and Beyond (Washington, DC: Workforce Alliance, 
2007). 

6. Erik Brynjolfsson and Andrew McAfee, Race Against the Machine: How the Digital Revolution 
Is Accelerating Innovation, Driving Productivity, and Irreversibly Transforming Employment and the 
Economy (Digital Frontier Press, 2011), Kindle e-book; and Tyler Cowen, Average Is Over: 
Powering America Beyond the Age of the Great Stagnation (New York: Dutton, 2013). 

7. Ann R. Miller, Donald J. Treiman, Pamela S. Cain, and Patricia A. Roos, eds., Work, Jobs, and 
Occupations: A Critical Review of the Dictionary of Occupational Titles (Washington, DC: 
National Academy Press, 1980); and Daniel R. Ilgen and John R. Hollenbeck, "The Structure of 
Work: Job Design and Roles," in Handbook of Industrial and Organizational Psychology, ed. 
Marvin D. Dunnette and Leaetta M. Hough, 2nd ed., vol. 2 (Palo Alto, CA: Consulting 
Psychologists Press, 1991), 165-207. 

8. James R. Stone III and Morgan V. Lewis, College and Career Ready in the 21st Century: 
Making High School Matter (New York: Teachers College Press, 2012). 

9. Jeanne D. Maes, Teresa G. Weldy, and Marjorie L. Icenogle, "A Managerial Perspective: Oral 
Communication Competency Is Most Important for Business Students in the Workplace," 
Journal of Business Communication 34 (1997): 67-80. 

10. Secretary's Commission on Achieving Necessary Skills, What Work Requires of Schools: A 
SCANS Report for America 2000 (Washington, DC: U.S. Department of Labor, 1991). 

11. Michael R. Bloom and Brenda Lafleur, Turning Skills into Profit: Economic Benefits of 
Workplace Education Programs (New York: Conference Board, 1999). 

12. Partnership for 21 st Century Skills, Learning for the 21st Century: A Report and Mile Guide 
for 21 st Century Skills (Washington, DC: Partnership for 21st Century Skills, 2003). 

13. ACT, ACT Profile Report — National: Graduating Class 2012 (Iowa City, I A: ACT, 2012). 

14. James R. Stone III and Cara DiMattina, "What Is College and Career Ready Math?" 
(unpublished manuscript, 2013). 

15. National Center on Education and the Economy, What Does It Really Mean to Be College 
and Work Ready? The Mathematics and English Literacy Required of First Year Community 
College Students (Washington, DC: National Center on Education and the Economy, 2013). 

16. Christina Hoff Sommers, The War Against Boys: How Misguided Policies Are Harming Our 
Young Men, new and rev. ed. (New York: Simon & Schuster, 2013). 

17. Karin Fischer, "The Employment Mismatch: A College Degree Sorts Job Applicants, but 
Employers Wish It Meant More," Chronicle of Higher Education, updated March 12, 2013, 
http://chronicle.com/article/A-College-Degree-Sorts-Job/137625. 

18. National Association of Manufacturers, 2005 Skills Gap Report: A Survey of the American 
Manufacturing Workforce (Washington, DC: National Association of Manufacturers, 2005). 

19. Paul Tough, How Children Succeed: Grit, Curiosity, and the Hidden Power of Character 
(New York: Houghton Mifflin Harcourt, 2012). 

20. Paul Fain, "Have Credential, Will Travel," Inside Higher Ed, September 25, 2013, www. 
insidehighered.com/news/2013/09/25/stackable-credentials-energy-industry-take-texas. 

21. Community Research Partners, Ohio Stackable Certificates: Models for Success (Columbus, 
OH: Community Research Partners, 2008); and Lehigh Valley Workforce Investment Board, 
Manufacturing Career Pathways for the Lehigh Valley: Education Joining Workforce 
Development {Lehigh Valley, PA: Lehigh Valley Workforce Investment Board, 2011). 

22. John F. Thompson, Foundations of Vocational Education: Social and Philosophical Concepts 
(Englewood Cliffs, NJ: Prentice-Hall, 1973), 93. See also Franklin Bobbitt, The Curriculum 
(Boston: Houghton Mifflin, 1918). 

23. Thompson, Foundations of Vocational Education, 19. 

24. National Center for Education Statistics, "Data Point: Trends in CTE Coursetaking," 
November 2013, http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=2014901; "Percentage of 
Public High School Graduates Who Earned at Least 2.0 Credits or at Least 3.0 Credits in the 
Occupational Area, by Career/Technical Education (CTE) Occupational Area: 1990, 2000, 2005, 

(Continued on page 39) 


AMERICAN EDUCATOR | FALL 2014 11 



INTENTIONALLY LEFT BLANK 


More Than One Way 

(Continuedfrom page 11) 

and 2009," in National Center for Education Statistics, Career/Technical Education (CTE) 
Statistics, 2009, table HI 27. See also Oscar A. Aliaga, Pradeep Kotamraju, and James R. Stone 
III, "Understanding Participation in Secondary Career and Technical Education in the 21st 
Century: Implications for Policy and Practice," High School Journal 97 (2014): 128-158. 

25. For background on the National Association of State Directors of Career Technical 
Education Consortium framework, see www.careertech.org/career-clusters. 

26. "Percentage of Public High Schools That Are Regular, Career/Technical, and Other Special 
Focus, and Various Characteristics of Each School Type: 2008," in National Center for 
Education Statistics, Career/Technical Education (CTE) Statistics, 2009, table HI. 

27. Stone and Lewis, College and Career Ready. 

28. Stone and Lewis, College and Career Ready. 

29. NRCCTE Curriculum Integration Workgroup, Capitalizing on Context: Curriculum 
Integration in Career and Technical Education (Louisville, KY: National Research Center for 
Career and Technical Education, 2010), 10. 

30. James R. Stone III, Corinne Alfeld, and Donna Pearson, "Rigor and Relevance: Enhancing 
High School Students' Math Skills Through Career and Technical Education." American 
Educational Research Journal 45 (2008): 767-795. See also James R. Stone III, Corinne Alfeld, 
Donna Pearson, Morgan Lewis, and Susan Jensen, Rigor and Relevance: A Model of 
Enhanced Math Learning in Career and Technical Education (Saint Paul, MN: National 
Research Center for Career and Technical Education, 2007); and James R. Stone III, Corinne 
Alfeld, Donna Pearson, Morgan V. Lewis, and Susan Jensen, Building Academic Skills in 
Context: Testing the Value of Enhanced Math Learning in CTE (Saint Paul, MN: National 
Research Center for Career and Technical Education, 2006). 

31. Travis D. Park, Laura A. Santamaria, Liz van der Mandele, Barrett L. Keene, and Marissa K. 
Taylor, Authentic Literacy in Career and Technical Education: Technical Appendices to the 
Spring 2009 Pilot Study (Louisville, KY: National Research Center for Career and Technical 
Education, 2010); and Donna Pearson, R. Brent Young, and George B. Richardson, 

"Exploring the Technical Expression of Academic Knowledge: The Science-in-CTE Pilot 
Study," Journal of Agricultural Education 54, no. 4 (2013): 162-179. 

32. Organization for Economic Cooperation and Development, Learning for Jobs (Pahs: 
OECD, 2010); and William C. Symonds, Robert B. Schwartz, and Ronald Ferguson, Pathways 
to Prosperity: Meeting the Challenge of Preparing Young Americans for the 21st Century 


(Cambridge, MA: Harvard Graduate School of Education, 2011). 

33. Secretary's Commission on Achieving Necessary Skills, What Work Requires of Schools, 12. 

34. John H. Bishop and Ferran Mane, "The Impacts of Career-Technical Education on High 
School Labor Market Success," Economics of Education Review 23 (2004): 381^402; and 
Organization for Economic Cooperation and Development, Learning for Jobs. 

35. Stone and Lewis, College and Career Ready. 

36. National Coordinating Council for Career and Technical Student Organizations home 
page, accessed July 9, 2014, www.ctsos.org. 

37. Howard R. D. Gordon, The History and Growth of Vocational Education in America, 2nd 
ed. (Prospect Heights, IL: Waveland Press, 2003). 

38. Bettina Lankard Brown, "CTE Student Organizations," ERIC Digests, 2002, http://eric. 
ed.gov/?id=ED467238; Dennis R. Collins, An Assessment of Benefits Derived from 
Membership in a Vocational Student Organization in the Vocational, Technical and Adult 
Education System (Menomonie, Wl: Center for Vocational, Technical and Adult Education, 
1977); Gordon, History and Growth of Vocational Education', Bill Stagg and Bernie Staller, 
"Will FFA Be a Part of Agricultural Education in Twenty Years?," Agricultural Education 
Magazine, March-April 1999; and B. Allen Talbert, Alvin Larke Jr., and Wash A. Jones, "Using 
a Student Organization to Increase Participation and Success of Minorities in Agricultural 
Disciplines," Peabody Journal of Education 74, no. 2 (1999): 90-104. 

39. Corinne Alfeld, James R. Stone III, Steven R. Aragon et al., Looking Inside the Black Box: 
The Value Added by Career and Technical Student Organizations to Students' High School 
Experience (Saint Paul, MN: National Research Center for Career and Technical Education, 
2007). 

40. NRCCTE Curriculum Integration Workgroup, Capitalizing on Context. 

41. NRCCTE Curriculum Integration Workgroup, Capitalizing on Context. 

42. Harry J. Holzer, Dane Linn, and Wanda Monthey, The Promise of High-Quality Career and 
Technical Education: Improving Outcomes for Students, Firms, and the Economy (New York: 
College Board, 2013). 

43. National Association of State Directors of Career Technical Education Consortium, The 
State of Career Technical Education: An Analysis of State CTE Standards (Silver Spring, MD: 
National Association of State Directors of Career Technical Education Consortium, 2013). 

44. Albert Shanker Institute, "A Quality Education for All: A Career and Technical Education 
Policy Agenda," news release, October 10-11, 2013, www.shankerinstitute. 

org/21 st-century-career-technical-education. 


AMERICAN EDUCATOR | FALL 2014 39 






